Background and Purpose-The excess risk of stroke seen in the black population has not been explained by differences in age, sex, and social class, although differences in the frequency of cerebrovascular risk factors may be partly responsible. Data on risk factor profiles for the UK black stroke population are sparse. Previous studies have contrasted the association of cerebrovascular risk factors between hemorrhagic and ischemic stroke and between etiologic subtypes of infarct. The relationship of cerebrovascular risk factors to clinical classifications of stroke, however, has been little examined. The aim of this study was to establish the frequency of cerebrovascular risk factors in patients with first-ever strokes in the South London, UK, population and to examine the relationship of these risk factors to both ethnicity and Bamford stroke subtype. Methods-The study included 1254 first-ever stroke patients registered in the South London Community Stroke Register between 1995 and 1998; 995 patients (79.3%) were white, 203 (16.2%) were black, 52 (4.1%) were of other ethnic origin, and 4 (0.3%) were of unknown ethnic origin. Results-In multivariate analysis, increasing age (PϽ0.001) and previous cerebrovascular disease (Pϭ0.007) were independently associated with infarct rather than hemorrhage. Atrial fibrillation was associated with all nonlacunar (Pϭ0.02), total anterior circulation (Pϭ0.007), and partial anterior circulation infarcts (Pϭ0.02) compared with the lacunar group. All other risk factors were similar between infarct subtypes. Risk factors for hemorrhage subtypes were similar in multivariate analysis; increasing age was the only factor associated with primary intracerebral hemorrhage over subarachnoid hemorrhage (PϽ0.001). The black stroke population suffered significantly less atrial fibrillation (Pϭ0.001) and engaged in less alcohol excess (PϽ0.001) and were less likely to have ever smoked (PϽ0.001). Hypertension (PϽ0.001) and diabetes mellitus (PϽ0.001) were more prevalent in the black population. Conclusions-Physiological cerebrovascular risk factors for the UK black population are similar to those of the US black population, but behavioral risk factors differ. Risk factors differ between ethnic groups in the United Kingdom, and future measures for secondary prevention should take this into consideration. Bamford clinical subtypes bear little association with cerebrovascular risk factors. Other classification systems, such as those that classify stroke by etiology, may be more useful in explaining the excess risk of stroke and the scope for its prevention. (Stroke. 2001;32:37-42.)
T he incidence of stroke in the black population is approximately twice as high in the US 1 and the UK black 2 populations. This excess risk has not been explained by differences in age, sex, and social class, 2 although differences in the frequency of cerebrovascular risk factors may be at least partly responsible. 3 Epidemiological studies for ethnic issues of stroke have been performed predominantly in the United States. 1, 4, 5 Data for the UK black population are sparse, and characteristics such as risk factor profiles from one ethnic group may not be representative of another. 3 Studies that have examined cerebrovascular risk factor profiles have focused on comparisons between hemorrhagic and ischemic stroke, 6 categorizing ischemic stroke broadly into lacunar and nonlacunar infarct [7] [8] [9] or into etiologic subtypes. 10, 11 A widely used classification system, the Bamford classification, 12 classifies cerebral infarction according to the vascular territory involved. This system uses clinical features to forecast the size and site of the ischemic lesion in the brain. Lesions are categorized as total anterior circulation infarct (TACI), partial anterior circulation infarct (PACI), posterior circulation infarct (POCI), and lacunar infarct (LACI). Although this classification system is useful for predicting the outcome and recurrence of stroke, 12 there is virtually no information on the relationship of these stroke subtypes with cerebrovascular risk factors.
An understanding of risk factor associations with stroke subtypes for different ethnic groups is required to improve primary and secondary preventive strategies. The aims of this study were to establish the frequency of cerebrovascular risk factors in patients with first-ever strokes in the South London, UK, population and to examine the relationship of these risk factors to both ethnicity and Bamford stroke subtype.
Subjects and Methods
Patients registered in the South London Stroke Register between January 1, 1995, and December 31, 1998, were included in the study, totaling 1254 patients. The South London Stroke Register is an ongoing population-based register that enrolls first-ever strokes. Ethical consent was obtained from the Guy's & St Thomas's Ethical Committee in accordance with the Helsinki Declaration of 1975, revised in 1983. The detailed methods of notification of patients and data collection have been previously described. 2 In brief, all persons with first-ever strokes notified from multiple sources were enrolled onto the register. They were seen by a study physician who recorded information on demographic details, including age, sex, social class (categorized as nonmanual, manual, and economically inactive by the registrar general's codes, based on occupation), and ethnic origin (categorized as white, black Caribbean, black African, black other, and other). 2 Strokes were classified into subarachnoid hemorrhage (SAH), primary intracerebral hemorrhage (PICH), or ischemic stroke. Ischemic stroke was further subdivided according to the Bamford classification, 12 according to clinical and radiological features, into the following categories: TACI, PACI, POCI, and LACI.
Data on prestroke cerebrovascular risk factors for each patient were recorded both from the records of the hospital or general practitioner and as self-reported by the patient and included ischemic heart disease, cerebrovascular disease, atrial fibrillation, hypertension, diabetes mellitus, and migraine. Ischemic heart disease was defined as a history of angina or myocardial infarction; cerebrovascular disease was defined as a previous history of transient ischemic attacks. A previous history of atrial fibrillation was noted in addition to a screen for atrial fibrillation by the study physician from an ECG performed either during the patient's hospital stay or, for community-treated patients, during outpatient clinic attendance. Hypertension was diagnosed by either a blood pressure reading of Ͼ160/95 mm Hg (World Health Organization [WHO] classification) 13 from records of the general practitioner or hospital or from patient recall of high blood pressure requiring treatment. Diabetes mellitus was diagnosed from records of the general practitioner or hospital of either diet-controlled, oral hypoglycemic-treated, or insulin-treated disease (WHO classification). 14 The patient or next of kin was questioned about a past history of migraine, alcohol Values in parentheses are percentages.
consumption, and smoking status. Migraine was diagnosed in accordance with the International Headache Society criteria. 15 Alcohol consumption was classified as heavy if the intake was Ն14 U/wk for women and Ն21 U/wk for men. 16 Smoking status was defined as never smoked or ever smoked. The latter category includes those currently admitting to smoking and those who admit to having previously smoked either 1 cigarette per day or 1 cigar per week or 1 oz of tobacco per month, for the duration of 12 months.
Statistical Methods
Univariate analyses of patient demographics were performed with the 2 test between the white and black ethnic groups. Logistic regression, with adjustment for age and sex, was used to assess the relationship between cerebrovascular risk factors and infarct versus hemorrhage, between Bamford infarct subtypes, and between hemorrhage subtypes.
Multiple logistic regression was used to determine the association of all cerebrovascular risk factors, age, and ethnicity with infarct versus hemorrhage and between hemorrhage subtypes. Multinomial logistic regression was used to compare risk factor profiles between the Bamford infarct subtypes. LACI was the largest category and was used as the baseline category against which the subgroup non-LACI and individual Bamford subtypes were compared.
Results
A total of 1254 patients were included in the study, of whom 995 (79.3%) were white, 203 (16.2%) were black, 52 (4.1%) were of other ethnic origin, and 4 (0.3%) were of unknown ethnic origin. Table 1 shows the patient characteristics and stroke subtypes. Subjects in the black ethnic group were younger, with mean age of 73.9 years (SDϭ13.2) for white and 62.7 years (SDϭ15.4) for black (PϽ0.001) subjects. There was no significant difference in sex between white and black ethnic groups, with 466 men (46.8%) in the white group and 110 men (54.2%) in the black group (Pϭ0.06). Blacks were more likely to be from the lower social classes than whites (PϽ0.001). Although the proportion of patients with hemorrhage rather than infarct was greater for the black ethnic group, the difference was not significant after adjustment for age and sex (Pϭ0.4). The proportions of Bamford infarct subtypes did not differ between ethnic groups after adjustment for age and sex (PϾ0.1). Table 2 shows the univariate analysis of risk factor frequencies for the white compared with the black ethnic group, with adjustment for age and sex. Blacks suffered significantly less atrial fibrillation (Pϭ0.001) and were less likely to engage in heavy alcohol consumption (PϽ0.001) or to have ever smoked (PϽ0.001). Hypertension (PϽ0.001) and diabetes mellitus (PϽ0.001) were more prevalent in the black population. Table 3 compares the frequency of risk factors for infarct and hemorrhage. Cerebrovascular disease, atrial fibrillation, hypertension, and diabetes mellitus were all significantly more prevalent in patients with cerebral infarct. 
Discussion
This study is the first European population-based study to investigate the association of cerebrovascular risk factors with stroke subtype and ethnic groups and, to our knowledge, the first study relating risk factors to Bamford infarct subtypes. It shows that risk factor profiles differ between the UK black and white populations and that Bamford clinical subtypes bear little association with cerebrovascular risk factors.
Ethnic Differences in Cerebrovascular Risk Factors
This study in a UK inner city population has shown that hypertension is more prevalent in the black stroke population. This is in agreement with US-based studies in both the stroke and general populations that have shown hypertension to be more frequent and blood pressure levels reportedly higher in blacks than in their white counterparts. 17 UK studies of the general population have shown a higher prevalence of hypertension in black Africans 3, 18, 19 and black Caribbeans, 3, 19 although data on the stroke population are sparse. Other studies, however, have reported no ethnic differences in hypertension. 20 The diagnostic criteria used in this study were designed to account for both treated and undiagnosed hypertension, although problems may exist with using both selfreported diagnoses and single blood pressure readings. For this reason, single borderline blood pressure readings (WHO criteria) 13 were not classified as hypertension. Alternative methods of diagnosis would have included using data on the use of antihypertensive medication or the presence of hypertensive ECG changes. However, rates of both antihypertensive treatment 21 and ECG changes 3 have been shown to be higher in the nonwhite population of South London. There is no clear consensus regarding the reason for the excess prevalence of hypertension, although some evidence for ethnic differences in genetic predisposition to hypertension does exist. 22 This study clearly demonstrates a higher frequency of diabetes among the UK black stroke population, confirming the findings of the National Health and Nutrition Examination Survey. 23 Diabetes has previously been shown to be more prevalent among the general black African population in a population-based survey in South London, 19 but, to our knowledge, our data are the first for the UK black stroke population.
The presence of ischemic heart disease is an important risk factor for stroke. This study shows a nonsignificantly lower frequency of ischemic heart disease in a UK black stroke population. This is in agreement with previous studies in the US black stroke population. 24 Despite this lower recorded prevalence, however, the rates of ischemic change on ECG for these patients were higher, 19, 24 suggesting that the use of ECG findings for black patients may not reflect the presence of coronary artery pathology. ECG findings of ischemia were not used for the diagnosis of ischemic heart disease in this study.
Atrial fibrillation is a major risk factor for stroke, increasing the risk of stroke 3-fold to 5-fold in the Framingham Study. 25 This study shows lower frequency rates of atrial fibrillation in the UK black stroke population, confirming findings from a study of the US black stroke population. 24 A population-based survey of the same South London population found no difference in the prevalence of atrial fibrillation between the UK black and white general populations. 3 The frequency of prior cerebrovascular disease was lower in this UK black population. This confirms findings of a hospital-based study in the Lehigh Valley, Pennsylvania, 1 and probably reflects the previous observation of lower rates of large-artery atherosclerosis in the US black population. 26 Migraine is a less frequently reported risk factor for stroke. Nevertheless, a study of the general US population taken from the National Health and Nutrition Examination Survey 27 established that migraine was associated with a risk ratio of 1.5 for stroke. That study found no difference in the prevalence of migraine between the black and white populations. Our study confirms this finding for the UK black stroke population.
Previous data on the behavioral risk factors of smoking and alcohol intake show more variability. Overall, smoking prevalence is reported to be higher in US blacks than in whites, although black smokers smoke fewer cigarettes per day. 28 Our study contradicts this finding, with Ͼ20% higher rates of smoking among the white compared with the black population. Population studies looking at cerebrovascular risk factors in the UK general population found a lower prevalence of smoking among UK blacks, 3 in agreement with the findings of this study. Alcohol abuse has been reported to be higher in US black stroke patients 24 and lower in the UK black general population 3 ; our study confirmed the latter findings in UK black stroke patients.
The cerebrovascular risk factor profile appears to be similar for the US and UK black populations with regard to physiological risk factors. For behavioral risk factors, however, the UK black population appears to engage less in the risk factors of smoking and alcohol abuse. The degree to which the excess risk factor profiles contribute to the higher stroke incidence in the black population remains unclear. In the National Health and Nutrition Examination Survey, 29 a third of the excess black mortality was explained by known cerebrovascular risk factors, and an additional third of the excess was explained by differences in socioeconomic factors. A third of the excess stroke risk remained unaccounted for, however. The role of risk factors in explaining ethnic differences in stroke needs further clarification.
Stroke Subtypes and Cerebrovascular Risk Factors
This study shows that in a UK inner city population, increasing age and a prior history of cerebrovascular disease are the only factors independently associated with cerebral infarct compared with hemorrhage. Similar results were obtained from a study in Switzerland 6 for prior cerebrovascular disease. Those investigators also found an association between infarct and diabetes mellitus in women and with smoking in both sexes. A study from Italy, 30 however, found hypertension to be associated with intracerebral hemorrhage and old age and heart disease to be associated more with ischemic stroke.
Atrial fibrillation was found to be associated with all nonlacunar strokes and with TACI and PACI as well. Hypertension was associated with LACI in univariate analysis; after we accounted for ethnicity, social class, and all other risk factors, however, no significant association remained. There was a trend for a higher frequency of hypertension in the LACI group compared with the subgroup nonlacunar infarct and TACI compared with LACI. These results are similar to those of Landi et al, 7 who found no difference in age, diabetes, smoking, or previous transient ischemic attack between lacunar and nonlacunar infarcts but found a trend for higher frequency of hypertension in lacunar infarcts (Pϭ0.11). Other studies comparing lacunar and nonlacunar infarcts have found no association between hypertension and lacunar infarct [31] [32] [33] and less atrial fibrillation in lacunar versus nonlacunar stroke, 31 in agreement with our findings.
Although patients with PICH were older then patients with SAH, there was no difference in their cerebrovascular risk factors. This confirms the findings of a Korean case-control study, 34 except that they found smoking to be more prevalent in PICH patients. A larger American study 35 found differences between the subtypes, with a higher prevalence of hypertension, diabetes mellitus, and alcohol intake for PICH and higher rates of smoking for SAH. Reasons for this difference may be the different numbers of patients studied, differences in the ethnic composition of the population, or differences in the statistical methods of analysis used.
Conclusion
This study has confirmed that the frequency of physiological risk factors in the UK black stroke population is similar to that of the US black stroke population. However, the frequency of behavioral risk factors is lower in the UK black stroke population. Risk factors differ between white and black ethnic groups in the United Kingdom; this should be taken into consideration when measures for the secondary prevention of stroke are devised.
Risk factors for the various subtypes of stroke in this population are similar to those found in previous studies, which were primarily based in the United States. Risk factor profiles are similar between Bamford infarct subtypes, with the exception of atrial fibrillation, which is higher in TACI and PACI. Bamford subtypes bear little association with cerebrovascular risk factors. Other classification systems, such as those that classify stroke by etiology, may be more useful in trying to explain the excess risk of stroke and the scope for its prevention.
